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Objectives

e start with a syndrome search in OMIM
o Identify the gene for the syndrome
* locate the gene on the genome
e other genes nearby
 Information about the gene in LocusLink
* links to sequence and structure information
 view structurally similar proteins
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r : 3 G ot Johns
H NCBI OM[M Hopkins
- Online Mendelian Inheritance in Man University
Fubbded Muclenotide Frotein Genome Structure PonSet Taxonomy It
Search[omm -] for| Autoimmune lymphoproliferative syndrome (ALPS)

Lirnits Preview/Tnoex History Cliphoard
Entrez

Enter one or more search terms.

|se Limits to restrict your search by search field, chromosome, and other criteria.
lUse Index to browse terms found in OMIM records.

lUse History to retrieve records from previous searches, or to combine searches.

OMIMTM - Online Mendelian Inheritance in

ManTM

vew QMIN IS nowy incorporated into NCEl's Entrez system and can be gueried using the same
approach as the other Entrez databases such as FubiMed and GenBanl. The previous OMIM
pages are still available here.

Welcome to OMIM, Online Wendelian Inheritance in han. This database is a catalog of human genes and  —
genetic disorders authored and edited by Dr. Victor A Mckusick and his colleagues at Johns Hopkins

and elsewhere, and developed for the World Wide VWeb by NCEI, the MNational Center for Biotechnology
Information. The database contains textual information and references. It also contains copious links to
MEDLIME and sequence records in the Entrez system, and links to additional related resources at NCEI

and elsewhere.

You can do a search by entering one or more terms in the text box above . Advanced search options are
accessible via the Limits, Preview/index, History, and Clipboard options in the grey bar beneath the text
box. The OMIN help document provides additional information and examples of basic and advanced
searches.

The links to the left provide further technical information, searching options, frequently asked questions
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OMIM
* Hopkins
Online Mendelian Inheritance in Man University

Fubhded Mucleatide Frotein (Gename Structure FopSet Taxonamy Okl
Search [omm | for| El Clearl
Lirnits Preview/ndes Histary Clipboard

Display ||Detailed =l Savel Textl Add to Clipboard |

#601859 Felated Entries, PubMed, Genome
AUTOIMMUNE LYMPHOPROLIFERATIVE SYNDROME: ALPS

ik 0
Edit History

Alternative titles: symbols

CANALE-SMITH SYNDROME

AUTOIMMUNE LYMPHOPROLIFERATIVE SYNDROME, TYPE IA, INCLUDED; ALPS1A,
INCLUDED

AUTOIMMUNE LYMPHOPROLIFERATIVE SYNDROME, TYPE IB, INCLUDED; ALPS1B,
INCLUDED

TEXT

A number sign (#) is used Wlth this entry because autocimmune lymphoproliferative syndrome (ALFPS) is
associated with mutati AS gene (TNFRSFEG, or CD9%; 134637 that result in defective
apoptosis. Thessll from mutations inthe FAS ligand (FASL) gene (THNFSFEG, or
CD95L; se have been referred to as ALPS1A and ALPS1EB,
r{g}spectiv caused by mutation in the caspase-10 gene (CASP10; 6[]1?62).

_anale an escribed a childhood syndrome of autoimmunity (hemaobkdic anemia and
thrombocytopehia with massive lymphadenopathy and splenomeagaly). These clinical features are
common to most reported cases of autoimmune lymphoproliferative syndrome (Fisher et al |, 1995

Cicire | cneat ot ol AQ058Y Vaichnaw ot ol 1078 nrmad tha nca of the anarmrm M anala Smith condroma
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OMIM

Online Mendelian Inheritance in Man

Johns i
Hopkins
=% University

Fubhed Mucleatide Frotein Structure FopSet Taxonomy Ik
Search [omn -] for | El Clear |
Refarar Lirnits PreswiewIncdex History Clipthoard
Caontributars
Creation Date Display ||Detailed = Savel Textl Add to Clipboard |
Edit History
#603909 Helated Entries, Pubied

AUTOIMMUNE LYMPHOPROLIFERATIVE SYNDROME. TYPE I

Alternative titles; symbols

ALPS2

TEXT

A number sign (#) is used with this entry because of evidence that type [T
syndrome (ALPS) results from mutation in the gene encoding caspas8SRULCASP10: B601762).

Frogrammed cell death (apoptosis) of activated ymphocytes is critical to imm¥fie homeostasis. The cell
surface protein FAS (TNFRSFE, or CD85; 134637) and its ligand, FASL (TMFSEE, or CD25L; 134638),
play a pivotal role in regulating mphocyte apoptosis, and defective expression of either FAS or FASL
results in marked over-accumulation of mature lymphocytes and autoimmune disease in mice. Defective
lymphocyte apoptosis caused by mutations inthe FAS or FASL genes can result in a severe autoimmune
lymphoproliferative syndrome in humans (see 601259). To define the clinical, genetic, and immunologic
spectrum of ALPS, Sneller et al. (1997 studied 9 patients and their families. Individual patients were
followed for 3 months to & years. ALPS was identified in 9 unrelated children {1 per family) as manifested
by moderate to massive splenomegaly and lymphadenopathy, hypergammaglobulinemia, autoimmunity,
E-cell ymphocytosis, and the expansion of an unusual population of COA/CDE-deficient T cells that
express the alphaibeta T-cell receptor (see 186880). Hemaltic anemia was the most frequent form of
altnimmineg disesce accurrinn in /B natients with arwithoot idinnathie thrombocwstonenie nornnra All =
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Contributors

Creation Date

Edit History

Linkout

B HGMD

W&v Bookmark:s \,j{. LDcatiDn:Ihttp:.-’.-"www.ncl:ni.nlm.nih.guv:Bﬂfentrezfdispamim.cgi?id=EEI1 7B j @TWhat'S Related u
OMIM N L i
L o= Hopkins
Online Mendelian Inheritance in Man ~set  University

Fubhed Mucleotide Fratein Gename Structure FPopSet Taxonomy O I
Search[omm =] for | G| Clear |
Lirnits Presviewndex History Clipboard
Display ||Detailed R =T | Textl Add to Clipboard |
*601762 Related Entries, Pubhed, Protein, Mucleotide, LinkOut

CASPASE 10, APOPTOSIS-RELATED CYSTEINE PROTEASE: CASP10

Alternative titles: symbols

A cascade of protease reactions is believed to be responsible for the apoptotic changes observed in
mammalian cells undergoing programmed cell death. This cascade involves many members of the
aspartate-specific cysteine proteases of the ICE/CED-3 (see 14767E) family.

Fernandes-Alnemri et al. (19596) used degenerate PCR to identify a new member of the ICECED-3
protease family. They subsequently cloned this gene, termed MCH4, from a human Jurkat T-cell cDMNA
library. Sequence analysis revealed that MCHE encodes a 473-amino acid polypeptide. They found that
MCH4 is most closely related to MCHS (601763) and that MCH4 and MCHS contain the active site
pentapeptide QACQG instead of the QACREG presentin all other known members of the family.

Furthermaore, the authors found that the sequences of MCHE and MCHS contain Fas-associating protein
wilth Aaath domain (IEATIT EO7ASTY Llva dormaine cianactina noccihla intaraction saith E AT -
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The OMIM Gene map presents the cytogenetic map location of disease genes and other expressed genes described in

oMM See the OMIN Morbid Map for a list of disease genes organized by disease. For more refined maps of genes and
DA seqgments, use MNCEI Entrez Map Wiewer.

Searchfor. | Find | Find Mext | (from the current location)
* Enter gene symbol, chromosomal location, or disorder keyword to search for, eg. "CYRE1", "2Y, "pter”, "xg", or
"alzheimer".
= You must capitalize X and ¥ to search for those chromosomes.
2q33-q34,. CASP10 to 2¢33-q37. SCYA20 <<Mlowe LJ,QM/ Dlownz= =
Location Symbol(s) st Title OMIM | Method Linké—
Caspase 10, apoptosis-related Map Viewer
2033-g34 CASE10, MOCHE Cysteine protease 601762 |Psh, RE

2033-g34 CD28 & |CD28 antigen (Tpd4) 1867601 A, REN Mouse 1(Cd28)

100720 H, EEa, A, Map Viewer

s [Chaolinergic receptor, nicotinic, delta

T

CHREMD, ACHRED

2033-g34 = | polypeptide EELEE house 1(Acrd)
Comments: linked to ldh-1 in mouse
pa | Cholinergic receptor, nicotinic, H, REa, LD, |Map Viewer
—— CHRNG, ACHRG |1 gamma polypeptide 100730 RE Mouse 1{Acrg)
e Disorder: Myasthenia gravis, neonatal transient (2}
Comments: tightly linked to CHREMND by EE
Folarity gene frizzled ' Drosophila, Map Viewsr
2G33-34 i ‘ homolog of ‘M i Mouse 1(Mz5)
ra | INsUlin-like growth factor-binding Map Wiewer
2033-034 IGFBP2 ‘ || rotein.2. 36KD ‘M REa, A Mouse 1(lafbp2) _
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<3 NCBI

Fubhed Entrez ‘ BLAST ]l . Taxonomy Structure

on chromosome(s) |

Homo sapiens Map View

Chromosome:

Query: CASP10 clear

Master: Genes On Cytogenetic Map Display settings
Total Genes On Chromosome: 763

Redgion Displayed: 2932.3-2q35

zenes Labeled: 20 Total Genes in Redgion: 369

EEﬂE?%seqﬂﬂ nurhﬁfﬁ?y_ﬁenes_am& symbol  location
G w— | EEE .EEEEHI S COLSAZ 2g14-g32  collagen, type VY, alpha 2
2ezs . EEEEB Eggi - EMX2 2031-g32  even-skipped homeo box 2 thomolog of |
E : EEE; ! R i~ FEPN1 232 ferroportin 1; iron regulated gene 1
i KLFET 2032 Fruppel-like factor 7 {ubiguitous) =
| HOXD11 2921-g37 homeo box D11
| DKFZPasaDLSE I HOXDY  2g31-037  homeo box DY
100Kt 2 - RFE 20232-033 3 ribulose-5-phosphate-3-epimerase
| 35 ;;ﬁ | j-AOX1 2933 aldehyde oxidase 1
| _ g S DI 2033 frizzled (Drosophila) homolog 7
i Frh | ~ASAP 34 DAY associated protein 2
e S CASP10 X933 034  caspase 10, apoptosis-related cysteine |
! i AERB < 3.3-034 v-erb-a alvian erythroblastic leukemia virhe-

it [T | e T T | "4 =l e TP = R 1 | e
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Query: CASF10 clear

Master: Genes On Cytogenetic Map Display settings
Total Genes On Chromosome: 763

Fedion Displayed 2933.1-2933.2

izenes Labeled: 20 Total Genes in Region: 310

Eenes_feqilﬁl Horbid =] X] Eenes‘_:::ut.uﬁl symbol location

w1 s

| a1 RP26 2031-g33  retinitis pigmentosa 26 (autosomal reces
, EFFs HOXD4  2q31-g37  homeo box D4
| The HOXD3  2g31-g37  homeo box D3

- HOXD1  2931-937  homeo box D1

FTHL3  2g32-g33 ferritin, heawy polypeptide-like 3

ir GLS 2032934 glutaminase

MNAB1 2032 3-g33 NGFLA binding protein 1 {ERG1 binding

~—OKFZP45401 56

BT - CD28 2933 CD28 antigen (Tpd4)
l' ?EEE:Z ORCZL 2933 origin recognition complex, subunit 2 {ye:
I EEEE& - PTHRZ 2933 parathyroid hormone receptor 2
o " et : a disinteqgrin and metalloproteinase dom:
e = ryosin, light polypeptide 1, alkali: skelet:
CTH

caspase 10, apoptosis-related cysteing |
) I ' frizzled (Drosophila) homolog 5

.!,gpfgy( CEYGD  2g33-g3%  crystalling gamma D

ik PrED  2g33-g35  paroxysmal nonkinesiogenic dyskinesia

: HLF? PI7 2033-935  protease inhibitor 7 (protease nexin [)
1 o FCC 2g33-.935 Cataract, polymorphic congenital, autosc
M M CRYGC 2g33-935 crystallin, gamma C

. | CYF27A1 2933-gter  oytochrome P450, subfamily X3001A (ste
| 3
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"'_'),; NCBI LocusLink ST
Fubhed Entrez BLAST ORI Taxonomy  Structure
Search [Locustink =] Display [erier ] Organism;: [ -1

ﬂl Clear |

ABCDEFGH I JKLMNOPAQRSTUYWIY 7

PUB UG | GDB
l Homo sapiens Official Gene Symbol and Name (HGNC)
CASP10:; caspase 10, apoptosis-related cysteine protease

Locus Information Submit GeneRIF for CASP10
LocuslD: 843

(=1

HU Type: gene with protein product, function known
or inferred
Alternate Symbols: MCH4 FLICEZ
Product: caspase 10, apoptosis-related cysteing
protease
UniGene: HE2303
OMIM: BO17E2Z

Map Information
vew Entrez Map Viewer: View Genomic Context

Chromosome: 2

________ Cytogenetic: 2033-934 Fefseq
Markers(ePCR): Chr. 2 @ LUB0%19 50219
Chr. 2 @ HB0/12 HE0712
Chr. 2 @ STSGA0075
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MvBmkmarka \,_& Lu:u:atiun:Ihttp:h"www.r'u:l:ui.nlm.nih.gw;"LucusLinkx’LDcHpt.cgi?l=843

CytugeTIeuT, P e i T =
Markers(ePCR): _hr. 2 @ LB0519 UB0519

6 ¢ @ H307/12 Hs0712

0 ] e, @ STSG40075

Key: @ Link to Map Viewer

B Homo sapiens CASP10 Reference Sequence (RefSeq)
Status: PROVISIONAL

Mucleotide: Mk 0071230

Protein: MNP D01221@ caspase 10, apoptosis-related
cysteine protease

GenBank LE0519
Source:

GenBank Sequences

Mucleotide I Protein
LIGDS19 M AATCEDEL] @
LIsE214 M AABAE TS

Key: @Related Structures

Additional Web Resources
CeneCard for CASE10

To Top

Guestions or Comments?
Write to the NCEI Service Desk

Disclaimer  Privacy staterment
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Mucleotide Protein ! Structure Fopset
Search [Fet=n ] for | ﬂﬂ‘
Limits Index History Cliphoard
Display | Default =] View as m Save | Add to Clipboard ™ Hide Brief and LinkBar
t\\/\/ =7

™ 1: Gl="1498324" [GenPept] apoptotic cysteine ease . Blink, Puhhﬂg, Related Sequences, Mucleotide, Taxonamy, OMIM, Link

LOCUS AACS0G44 479 aa I 21-AU5-1956
DEFIMITION apoptotic cysteine protease proMchd.
ACCESSTON AACE0GE44

PID gl4o8324

YERSIOMN AACS0R44 .1 GI:1495374

DESOURCE Tocus HSUG0519 accession UG0519.1
KEYWIRDS .

SOURCE human.

ORGANISM  Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; vertebrata; Eutelecstomi;

Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
REFERENCE 1 {residues 1 to 4790
AUTHORS  Fernandes-Alnemri,T.F., Armstrong,R.C., Krehs,J., Srinivasula,s5.M.,
Wang,L., Bullrich,F., Fritz,L.C., Trapani,Jl.A., Tomaselli,K.].,
Litwack,3. and Alnemrd,E.S.
TITLE In vitro activation of CPP3IZ and Mch3 by Mchd4, a nowvel human
apoptotic cysteine protease containing twe FADD-Tike domains
JOURMAL  Proc. MWat]. Acad. sci. U.5.A. 93 (150, 7484-7489 (19960
MEDLIMNE B5353838
REFERENCE 2 ilresidues 1 to 4790
AUTHORS  Alnemrd,E.S.
TITLE Direct Submission
JOURMAL submitted (11-JUM-19967 Pharmacology, Thomas Jefferson University,
lJefferson Cancer Institute, 233, 5. Tenth Street, Philadelphia, PaA

19107, USA _
COMMENT Method: conceptual translation.
FEATURES LocationfQualitiers
source 1..479
4]
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Pubtded Mucleotide Protein

Query: gi|1498324 apoptotic cysteine protease prolchd

Homo

Best hits | Common Tree | Taxonamy FHeport

Lineage: Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleoston

Taxonomy

Genome Structure

ia Mammalia;: Eutheria; Primates; Catarrhini; Hominidae;

30 structures COD-Search | ] st |

166 BLAST hits to 23 unigque species Sort by tax

|?‘ Archaea |H‘ Bacteria lﬁ‘ Metazoa [0 |

Funql 0 | Plants |_0| Viruses E Other Eukaryotae

| |

Fas-associated death domain protein interleukin-lh-comverting en

FADD-homologous ICE/CED-3-1ike protease [Homo sapiens]
apoptotic caspase MchS-heta [Homo sapiens]
caspase-8 [Rattus norwvegicus]

apoptotic cysteine protease MchS iscform alpha [Homo sapiens]

MCH3/SCA-2 [Mesccricetus auratus]

Lice? cysteine H:uro’:Tease [Mus musculus]
s

Keep only| =l cutorf [100 Select | Reset |
479 aa
T o ' ' SCORE P GL CORGAMTSM
‘ v 2417 27 4731239 caspase-10/d [Homo sapiens]
‘ - 161 27 12535779
! 1155 27 4731237 caspase-10/c [Homo sapiens]
— - B0Y 18 76195910 caspase-10 [Xenopus laewis]
— - FARE 27 2440071 MACH-alpha-1 [Homoe sapiens ]
— 766 27 14575950
— - 7h5 27 4583145 caspase 8 [Homo sapiens]
— - F57 27 43709020 MACH-alpha-2 [Homo sapiens]
— - 257 27 2429162
— - 747 22 2193167 caspase-8 [Mus musculus]
— - 746 22 4138211 caspase-8 [Mus musculus]
N - 734 22 9454380
. - 716 27 1401352
— - 631 16 BF7B118 caspase-8 [Danic rerio]
- B10 22 2462593 flice [Mus musculus]
— > 57E 18 7619906 caspase-£ [xXenopus laesvis]
- 48 27 2948274 MACH-alpha-3 [Homo sapiens]
- 426 22 1245144
- 425 22 2094814 caspase-7 [Mus musculus]
- 425 22 1894517
424 22 1945546 Mch3 [Mus muscu
- 423 27 1125073 ICE-LAP3 [Homo sapiens]
422 27 18949313

Liced heta cysteine protease [Homo sapiens]
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Pubhded Mucleotide Frotein Genorme Structure Taxonomy

Guery: gi|1498324 apoptotic cysteine protease proMchd
Lineage: Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; Hominidae;
Homo

Best hits | Common Tree | Taxonomy Report | 30 structures | COD-Search | =] list |

T BLAST hits to 2 unique species Sort by taxonomy proximity

E Archaga E Eacteria E MWetazog E Funai E‘ Flants E Viruses E| Dther Eukaryotas

Keep only | o] cutoff [100  Selsct | Reset |

479 aa

T T T SCORE GI  ORGANISM
- e 323 2780571 Chain A, Crystal Structure Of The Complex Of Apopain wWith The Tetr:
— == 100 » 2382490 Chain A, Crystal Structure Of The Complex Of Apopain With The Tetr:
- 154 » 2302497 Chain B, Crystal Structure Of The Complex Of Apopain with The Tetr:
S 89257004 Chain E, The 2.8 angstrom Crystal Structure Of Caspase-3 ([Apopain C
145 2014146 Chain A, Crystal Structure Of Inhibited Interleukin-lbeta Convertir
146 » 1127258 Chain 4, Interleukin 1-Eeta Conwverting Enzyme [Ice) (E.C.3.4.22.36;

.

—
]
(]

4139474 Fadd Death Effecter Domain, F25y Mutant, Nmr Minimized Awverage Stro
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Structure of apopain (which
has sequence similarity to
caspase-10)

Seqguence alignment of
apopain and caspase-10
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Pubbed Muclectice Protein Genames Structure Popet Taxonomy OMIM

Search [Fubhied = for | EI Clear |

Limnits Freviewdndesx History Clipboard

Display || #bstract | save| Tedt|  order | Addto Cliphoard |

About Entrez

™ 1: Celi 1999 Jul 9:98(1):47-58 Related fricles, Books, Qb LinkOut

Inherited human Caspase 10 mutations underlie defective lymphocyte and dendritic cell
apoptosis in autoimmune lymphoproliferative syndrome type Il.

Wang J, Zheng L, Lobite A, Chan FK, Dale J, Sneller M, Yao X, Puck JM, Straus SE, Lenardo WMJ

Laboratory of Immunology, MNational Institute of Allergy and Infectious Diseases, Mational Institutes of Health,
Bethesda, Maryland 20892, USA,

Caspases are cysteine proteases that mediate programmed cell death in phylogenetically diverse multicellular
organisms. Y¥e report here two kindreds with autoimmune Iymphoproliferative syndrome (ALPS) type I, characterized
by abnormal lymphocyte and dendritic cell homeostasis and immune regulatory defects, that harbor independent
missense mutations in Caspase 10. These encode amino acid substitutions that decrease caspase activity and
interfere with death receptor-induced apoptosis, particularly that stimulated by Fas ligand and TRAIL. These results
provide evidence that inherited nonlethal caspase abnormalities cause pleiotropic apoptosis defects underlying
autoimmunity in ALPS type I

FrAID: 10412980, Ul 995339325
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B Homo sapiens CASP10 Reference Sequence (RefSeq)
Status: PROVISIONAL
Nucleotide: MhA 001230

Protein: MNP D01221@ caspase 10, apoptosis-related
cysteine protease

GenBank LE0519
Source:

GenBank Sequences

Mucleotide Type Protein
LIGDS19 M AATCEDEL] @
LIsE214 M AABABTA0D
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